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Abstract
The article focuses on the relationship between technological and organizational innovation, and territories. This relationship is connected to interactions between learning processes, institutions and spatial patterns of innovative activities. Starting from a conception of the economy as a learning and evolutionary process instead of a static allocative mechanism, we analyse the role of several types of proximity in innovative processes. If one considers innovation as a problem-solving oriented process, it may be analysed as grounded on non-market interactions, and knowledge-based. The article shows how geographical, organizational and institutional proximities relate to the operation of localized innovation systems. The institutional framework is of particular importance in this context owing to the fact that such innovation systems are grounded on collective action at a territorial level and rely upon shared patterns of behavioural and cognitive rules. The analysis of institutional proximity raises the problems of the embeddedness of interrelations between actors in a territorial framework, and the transferability of tacit knowledge. This framework is extended to the analysis of spatial patterns in the emergence and diffusion of industrial models. In our conception, the emergence of an industrial model has territorial foundations, but it is also dependent upon an institutional learning process. However, once stabilized and diffused, its relation to geography and territories evolves and transforms. We illustrate this analysis by referring to the emergence and diffusion of industrial models in the automobile industry. Finally, the framework is used to analyse the spatial effects of organizational changes in product development. These changes are both institutional and technological.
Many recent works have oriented regional economics towards perspectives which are beyond the discipline's traditional set of preoccupations. Less focused on a local development frame of reference, the field of regional economics (which often overlaps with industrial economics) has increasingly concentrated on the analysis of localized processes that constitute collective dynamics within which learning processes play a central role.
These works converge on a dynamic vision of the economy as a learning process ( Johnson and Lundvall, 1993) which is distinct from the conventional conception in terms of an allocation mechanism that leads to equilibrium. This convergence was initially at its strongest in the study of technological innovation in as much as the innovative process may be -through the effect of its institutional contextbound to the local environment, complete with its various dimensions: industrial, technological, scientific, social and cultural. These past years have been characterized by the proliferation of studies on this theme; works that strive towards a greater theoretical understanding have become widespread thanks to the notion of innovative milieu developed by the GREMI School (Camagni, 1991) and to analyses of localized innovation systems (Storper, 1992; Kirat, 1993) .
The relationship between innovation and territory actually pertains to the interactions between learning processes, their institutional contexts and space. This article seeks to enrich the analysis of this well-established relationship. The following section highlights the point that technological innovation relies upon collective knowledge-intensive processes of problem solving. On this basis, the subsequent section is dedicated to analysing the role of the various types of proximity necessary for the deployment of interactive learning processes, by emphasizing the institutional context of technological innovation. The analyses are extended further in order both to encompass the relationship between space and institutional innovation through specifying the role of these types of proximity in coordinating activities that participate in such an innovative effort, and then to draw conclusions on the spatial diffusion and hybridization of industrial models. The final part of the article focuses on the case of a double innovation, one that is both institutional and technological; this section provides a discussion of the perspectives for an updated geography of product development. The conclusion highlights the theoretical features of this approach.
Learning, knowledge and problem solving
Learning processes and innovation
A fair amount of research has analysed the role of various forms of learning within innovative dynamics: the impacts of learning by doing (Arrow), of learning by using (Rosenberg and von Hippel), of learning by diffusion (Sahal), and of learning by interacting (Lundvall) . Despite their diversity, these efforts all share the common feature of stressing that the production of new knowledge or of novel techniques occurs endogenously and is inherent to the processes of producing and/or propagating innovation.
Recent evolution-oriented and institutional analyses have shown that the aptitude for innovation -whether of a firm, a region or a nation -is related to the capacity for introducing either new elements of knowledge or original combinations of existing knowledge; this suggests the capability of an economy to incite the introduction of novelty within an evolutionary system. Such a concept leads to the demonstration that innovation capacity depends heavily on those processes that make learning and accumulating knowledge possible; many authors (especially Johnson and Lundvall, 1993) feel that this innovation relies upon 'institutional learning' which influences the actors' cognitive processes.
The implementation of technological, as well as organizational, innovation strategies may reasonably be considered as fostering the production of new knowledge, within the scope of unanticipated searching processes or problem-resolution processes (in the areas of production, technology and organization). In other words, within the innovation process, knowledge of the problem to be resolved does not necessarily imply that agents can make use 'ex-ante' of knowing its problem-solving procedures. Such procedures must be targeted by collective learning, once they have been deemed complementary in their specific skill area, while being ascribed non-homogeneous cognitive representations or frameworks. At stake is the development of cognitive models which are both coherent and shared among the actors in the innovation process. It is the model's development that could necessitate a geographic proximityeither temporary or durable -among the actors possessing those pieces of knowledge which cannot be codified.
This scope of analysis has now been firmly established within organizational learning approaches applied at the level of the firm (Dosi and Malerba, 1996) . Dosi (1989) considers that the firm can be analysed as an institutional entity of a learning space. The firm serves to link three categories of function: the traditionally recognized function of coordinating activities on the basis of a set of ground rules; the implementation of an incentive system; and the aptitude for problem solving.
However, the reference framework for this model could be extended beyond the borders of the firm, and applied to both organizational and territorial contexts (Malmberg and Maskell, 1997) . Such an extension constitutes a focal point in the overlap between regional economics and industrial economics (Rallet and Torre, 1995) , in as much as it relates the innovative dynamic of certain territories to their capacity to incite the emergence of both collective learning processes and the aptitude of problem solving.
From the point in time when the techniques (whether of production or organization) being implemented by firms necessitate the collective mobilization of either tacit or specific knowledge, owing to the particularities of the production context they are tied to, it is obvious that knowledge grows within organizations as a result of cumulative learning processes, which are path-dependent. Yet, organizations cannot persist without being embedded into an institutional, or even a cultural, context which is highly determinant of some of their characteristics.
Cognitive interactions and institutional learning
One of the contributions stemming from institutionbased theories (see Johnson, 1992) in the area of economic analysis is the clarity these theories exhibit in demonstrating that the human learning process is both a social and a cognitive one, and this is so whatever the level or complexity. Along these lines, learning complexity could be considered as possibly being correlated with the importance of those interactions the learning process has presumed and on which it relies:
The more complex the learning process, the more interactions it probably requires. Professional researching in universities, research institutes and R&D departments, which is characteristic of the modern economy, also involves many forms of intense interacting inside research communities and between these and other communities and individuals. ( Johnson and Lundvall, 1993: 75) As a result, the interactive characteristic of learning signifies that developing the capability of both communicating among agents and creating knowledge represents a vital factor in the economy's dynamic efficiency. The workings of both a firm and an innovation system (be it national or local) presuppose that they have already been endowed with an aptitude for resolving problems as well as with a capacity for 'institutional learning'. This type of learning pertains to the testing, by means of repeated experiments conducted in a changing environment, of the collective rules of action. Put another way, it is not the feature of identical repetition that constitutes learning, but rather a repetition against a backdrop which is continuously being modified. 1 In addition, the institutional contexts that influence human actions perform a cognitive function; in this respect, they act upon the representations of agents and enable the accumulation of knowledge, whether it be formal or tacit in nature, or impossible to codify ( Johnson, 1992) . Economic action is being embedded into cognitive processes as well as into social structures and institutions (Aram et al., 1992) . It is thus a legitimate exercise to reflect on the status of proximity relationships in the overall development of collective representations as well as on the capacity for producing new knowledge.
Proximities and the institutional context in technological innovation
Proximities in the plural sense
Technological innovation is a process that is based on relationships of proximity, the forms, modes and combinations of which may be quite varied. The concept of proximity in the field of economics has several meanings (Lundvall, 1988; Bellet et al., 1993; partly because a concept is always specific to the theoretical issues which underpin its theoretical foundation as well as its application. Nonetheless, it is possible to identify, as far as our topic (learning by interacting) is concerned, several types of approach to the notion of proximity.
First of all, two meanings have been ascribed to the associations being made with the disciplines of regional economics and industrial economics. From an initial perspective, proximity can be conceived independently of the collective learning processes by considering a given configuration of the economic relationships existing among agents. This concept refers to geographic proximity, which represents the most intuitive meaning, and indicates the positioning of agents within a predetermined spatial framework. This type of proximity must therefore remain distinct from a physical proximity which would represent the outcome of 'natural' constraints in that it is a social construction, built as much by the installation and development of transportation and communication infrastructure as by architectural aspects and technical imperatives. A second perspective, that of industrial economics, pertains to the association with the set of interdependencies woven between the various activities within the scope of 'production relationships'. These relationships of technological or KIRAT AND LUNG: INNOVATION AND PROXIMITY industrial proximity (Torre, 1993) may be construed as either vertical interdependencies (linked to the complementarities existing in the R&D-production relationships) or horizontal interdependencies (linked to the similarities existing in production).
Through the relationships among economic agents or actors, and by identifying the origin of these interrelationships through collective learning processes, both the nature and the applicability of organizational and institutional proximities can be assessed. North has proposed distinguishing the concepts of organization and institution in the following manner: 2 institutions consist of formal rules and informal constraints (such as behavioural standards and social conventions) and, ultimately, they constitute the 'rules of the game' in society; organizations, meaning that group of agents involved in practising a finalized activity, represent the players (North, 1993: 36) . In other words, organizations constitute a space for defining the practices and strategies of agents within a group of rules shaped by the institutional matrix inside which these organizations are positioned.
In re-examining this distinction, it is possible to consider that organizational proximity serves to connect the set of agents participating in a finalized activity within the scope of a particular entity. This form of proximity relies upon a certain consistency in the configuration of relationships between agents, and is structured around a common cognitive framework. Therefore, it also relies upon the representations and structures which agents use as a benchmark in order to define both their routine and strategic practices. The more complex the learning processes, the more interaction-intensive they are, and the more it becomes urgent for them to be under the collective responsibility of the participants, on the basis of the layout of a common cognitive framework. Put another way, learning pertains to social processes, hence to social interactions. As such, it constitutes one vector in the overall production of a common language and common concepts. While the cognitive contents of these learning processes are intensive in tacit knowledge, it becomes apparent that geographic proximity does play a role in nurturing cognitive interactions. In this respect, Nelson recognizes the importance of those interactions occurring inside 'technological communities', against the backdrop of emerging technological innovations within American manufacturing industry: 'The communities that were formed through familiarity with artifacts and processes tended to be geographically proximate, and often natural' (Nelson, 1993: 20) .
Organizational proximity is deployed on the inside of organizations (firms and establishments) and, should the occasion arise, between organizations connected by a relationship of either economic or financial dependence/interdependence (between member companies of an industrial or financial group, or within a network). Institutional proximity, for its part, indicates the assembly of agents as parties to a common space composed of representations, models and rules being applied to thought and action. This form of proximity is heavily tied to the interactions occurring between agents, who can base the emergence of a territory on a collective learning process. Moreover, this collective learning process might imply a certain geographic proximity among agents, in as much as such a proximity is indeed a prerequisite to forming sustainable relationships, a vector in the exchange of non-codified knowledge, essentially unable to be transported spatially by technical means. In this latter case, it would be appropriate to cite the existence of territorially defined innovation systems.
Localized innovation systems and institutional thickness
The analysis of territorially defined innovation systems (or, to employ a more commonly used expression, localized innovation systems) proves worthwhile in that it enables an updating of the techniques wherein various forms of proximity are combined or interconnected; this analysis is especially applicable to the scope of information and communication technologies with respect to the intensity of geographic proximity relationships as part of technological innovation strategies. However, the importance of the institutional context within the overall functioning of these systems should be stressed. The local embeddedness of innovation processes is heavily conditioned by what Amin and Thrift (1993) describe as 'institutional thickness'. This notion can be expressed using several formalized modes, yet cannot be simplified EUROPEAN URBAN AND REGIONAL STUDIES 6(1) 30
European Urban and Regional Studies 1999 6 (1) down to the occupation of territories by many organizations which have been assigned the mission of local promotion and development. In addition, institutional thickness pertains not only to the interactions that formal institutions are capable of generating among themselves, but also to collective representations, to the backing of actors in a common project, and to the assimilation of their behaviour into a set of shared social norms and rules. The institutional thickness of a territory can thereby be defined as 'the combination of factors, including their inter-institutional interaction and synergy, a collective representation by many bodies, a common industrial purpose and shared cultural norms and values' (Amin and Thrift, 1993: 417) .
Geographic proximity could be considered as a necessary, but not sufficient, precondition for the existence of a territorially defined innovation system. A proximity that is merely geographic in nature can provide the basis for the presence of an agglomeration of firms, yet not necessarily for the presence of an innovation system. The potential for such a system essentially depends, above all else, on two factors: geographic proximity and technological proximity. Furthermore, the transformation of these two forms of proximity into a territorially defined innovation system presupposes that they be institutionally organized and structured. In other words, it would require that the cohesiveness of a localized innovation system be provided by collective action rationale as well as by shared rules. In some cases, such as industrial districts or innovative milieus, this cohesiveness falls within the spectrum of 'informal' institutions, that is to say the locally prevailing set of rules and norms which act to stabilize the environment, along with the reciprocal behavioural expectations among agents. The collective rules serve as collective cognitive measures that enable collective learning processes. In other cases, territorial institutionalization gives rise to the creation of formal institutions whose function is to incite the shaping of territorially defined innovation networks.
More generally speaking, this theoretical perspective could lead to a re-examination of the issue of the spatial transferability of organizational or industrial models. Even though material-based technologies or some codified knowledge is indeed spatially transferable, both tacit knowledge and the institutional frameworks permitting its acquisition are also transferable, yet to a much lesser extent. Under these conditions, the topic of a geographic dynamic in industrial models can be comprehended using new terms.
Institutional innovations and local-level experimentation
The spatial dynamic within industrial models
The 1980s marked the decade of the illusory comeback of a local-level emphasis and of a reemergence of regional economies (Amin and Robins, 1990; Storper, 1995) . Among the illusions portrayed of flexible accumulation, there was a notion that through adopting Japanese methods of organizing production ('Just-in-Time'), the spatial concentration and local embeddedness of the production process would be enhanced. The implicit hypothesis in the work of many authors could have been stated as follows: Toyotaism fostered the spatial clustering of activities, in contrast to the principle of the spatial division of labour as characterized by Fordism. Such an approach subscribes to the singular correspondence between an industrial model and a dominant spatial form. It remains only a partial approach, however, since it is limited to a unidimensional assessment of the relationships between a stabilized industrial model and space. It is therefore necessary to analyse also the emergence and transfer of industrial models, which represent special moments in the process of institutional innovation (Lung, 1995) .
Industrial models correspond to 'periodic processes of making internally coherent (compatible), and externally appropriate, the elements which structure firms' activities and the institutions which govern market and wagerelationship' (Boyer and Freyssenet, 1995: 114) . These processes concern the coherence and compatibility in the principles of production structuring formal institutions (organizations, contracts, organizational charts, regulations) as well as informal institutions (representations, conventions). Thanks to a shared knowledge-base and a common cognitive framework, the routines of the production system provide for the coordination of interactions occurring among the various agents, not only interfirm or intrafirm relationships (between plants, and between the various functional departments), but also the finance-industry relationships or state intervention.
The emergence and diffusion of a new industrial model rely upon new institutions which harmonize a complex group of interactions. Herein lies a major (and radical?) institutional innovation which presupposes a drawn-out process of experimenting by trial and error for the purpose of gradually shaping and then stabilizing those compatible institutional forms that comprise the model. This learning by interacting becomes applicable against a backdrop of extreme uncertainty, as the result of a lack of standardization in production practices. It necessitates the presence of ongoing exchanges among economic agents; such exchanges are noncodified and presume a face-to-face encounter. The elaboration of a common cognitive framework as well as of shared representation models is tantamount to institutional learning. The hypothesis that this type of institutional innovation implies geographic proximity because the level of experimentation involved has to be territorial in nature can then be forwarded.
Should this learning be established from a very restrained local basis, the diffusion of an industrial model does not necessarily imply the same geographic construction as that being observed within the space of the model's emergence. Once the routines have been stabilized, thanks to the learning that has been developed locally, the model can then be transferred even faster since its application will prove more effective, thereby altering the norms of production and exchange. Yet, the issue of transfer does represent a new and vital interest in that it is not operative within an empty space; rather, a transfer makes its mark in spaces which have a past, shaped by the overlapping of diversified social and economic forms. Diffusion is not transfer, but grafting: the agents have to adapt and reinterpret the innovative production principles to the local habits and routines. What is under scrutiny here then is a hybridization process (Boyer et al., 1998) which presumes the creation of original forms by means of harmonizing the new routines with the former ones. Hence, a dual learning comes into play: that of the vector agents behind the diffusion -the indigenous local firms that adopt new practices or the factories transplanted by the new model's founding firms (Kenney and Florida, 1993) -along with that of the agents constrained to adapting themselves to the new set of production practices (such as suppliers and workers).
The diffusion of this innovation presupposes a modification both to the agents' reference framework and to their learning routines. It thus corresponds to a 'double-loop learning process' (Argyris and Schön, 1978) . This type of analysis may be illustrated from the set of basic facts relative to the history of the automobile industry, the cradle of industrial model making.
Stylized facts in the geography of the automobile industry
To each of the three fundamental stages of the automobile industry (craft production, Fordism and Toyotaism) corresponds a strong spatial concentration. With respect to the craft production stage, the automobile industry emerged in Paris, through relying upon an extremely developed industrial network in which the various capacities required to found this nascent industrial activity were combined (Laux, 1976) . The transition to mass production took place in the Detroit metropolitan area, located in the very heart of the United States manufacturing belt, an urban area distinguished by a heavy concentration of automobile firms coupled with a strong workforce mobility, which together presented all the characteristics of an innovative milieu. The original Fordism -the one implemented by Henry Ford I -reached its zenith in the building of the impressive River Rouge plant where the entire range of specificities associated with this industrial model were concentrated: mass production, standardization of the product and its components, interchangeable parts, mechanization, and vertical integration. Lastly, the Japanese model took shape in one of the country's rural regions, with established industrial centres located nearby. The innovation that emerging new methods of production scheduling comprised implied geographic proximity, in light of the interactions among the various parties to a system based on 'quasi-vertical' integration. The concentration experienced at Toyota City was a prerequisite to the constitution of an original system.
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In contrast, diffusion does not necessarily imply the reproduction of a specific geographic concentration. As such, towards the end of the 19th century, the expansion of the nascent automobile industry occurred with more dispersed spatial distributions in Europe: in Great Britain and much more in Germany (Laux, 1992) . In the United States, this industry was located within the main conurbations from the North East 3 to California on the West Coast (Boas, 1961) . Big cities were the optimal location due to the needed interactions of automobile production with the consumers (market) and with the requisite industrial capacities (suppliers). Detroit did not become the centre of the world's automobile industry until mass production was introduced.
A half-century later, when Fordism gained prominence in Europe, this pattern of major industrial concentrations was reproduced (Fiat in Turin, Volkswagen in Wolfsburg). Economies of scale and vertical integration together fostered the spatial concentration of production activities, and with it came territorialization. The argument whose premise states that Fordism is a component factor of the spatial dispersion of production activities can thus be refuted. And yet, Ford himself was also the recognized inventor of the branch plant that enabled a spatial fragmentation of the production process along with the decentralization of assembly plants to locations nearer the markets (Rubenstein, 1992) . While Fordism did initially create the conditions for a potential decentralization of production, only upon its full maturity (and upon its global crisis) did this decentralization actually occur on a massive scale. The model's trajectory serves to explain the contingent nature of Fordism's spatial dynamic. This feature would also apply to Toyotaism.
Toyota City is, in reality, nothing more than a unique case of a type of production site located amid an incredibly heavy clustering of supplier plants dotted all around the assembly facilities. The diversity of the 'Just-in-Time' geographic features must therefore be closely tied both to the innovative process and to the diffusion of this novel institutional form, which encompasses the specific historical form as well as the role of proximity in the organizational learning processes that comprised the innovation dynamic (Lung and Mair, 1993) . The diffusion of the model in Japan did not require a generalization of the polarized spatial form of Toyota City since industry was receptive to new organizational principles, given the cumulative expertise and dominant institutional forms. In contrast, the model's transplantation to the United States, into an environment shaped by decades of Fordist practices, reproduced the development of territorial complexes that associated suppliers with assembly plants. A certain institutional learning proved necessary to both parties: learning new production practices on the part of North American suppliers (particularly in the area of quality); learning how to manage interfirm relationships with a Western mindset on the part of Japanese carmakers. A decade later, when these industrial formulae made their way to Europe, the conditions were no longer the same in that the componentmakers had already become familiar with the updated production practices, at the request of European carmakers, and the Japanese held better control in managing relationships with local suppliers (Sadler, 1994) . The primary level of instruction that constitutes institutional proximity could thus take place, and so successfully that geographic proximity became dispensable. This type of dynamic might also be at work in the transformations undertaken in organizing product development.
Institutional innovation and technological innovation: heading towards a new product development geography?
Institutional changes: concurrent engineering
Within the evolution of productive organization, one significant feature, as far as our thesis is concerned, has to do with the transformations undertaken in product development. The rise in both economic and technological uncertainty has forced firms to make this development process more efficient: in particular, the product range has to be diversified (hence, the mobilization of limited product development resources among several projects); the product launch schedule has to be tightened in order to gain an advantage over immediate competitors; products have to be renewed more frequently (contraction of the product cycle); and manufacturing problems KIRAT AND LUNG: INNOVATION AND PROXIMITY (quality, productivity) have to be integrated as part of the product development stage ('design to cost', 'design to assembly'). Against this backdrop, both American and European firms noted the rising level of inefficiency in their modes of organization; these tended to be inspired by Taylorist methods (separation of the design of process organization and performance at the shop-floor level) as well as by Fayolism (specialization of administrative work tasks). The various tasks were divided up along the lines of functional distinction and assigned to specialized departments, with the entire array of activities being combined in accordance with a sequential type of cumulative rationale. Though this mode of organization did turn out to be efficient within a context of relative economic stability (the Golden Age of Fordism), nowadays it is being contested and this sequential rationale is being replaced by a more interactive approach towards innovation (the chain-linked model, see Kline and Rosenberg, 1986) .
This interactive layout would go on to display greater performance thanks to the stronger integration it provides both externally (coordination with the market and with suppliers) and internally (interactions between the various departments involved, especially between product and process engineering). The problem raised is in essence one of organizing the product development phase in order effectively to handle the coordination of interacting activities with the aim of creating new knowledge (Nonaka and Takeuchi, 1995) . Such a process presupposes that a knowledge-sharing method has been implemented; the knowledge referred to herein may either be codified or tacit (Polanyi, 1966) . The issue of sharing is institutional in nature since the focus lies in establishing a communication framework that facilitates the exchange of technical knowledge as well as in setting up an efficient 'communication system'.
After all, a communication system is a transmission channel that contains at its extremities the operations of coding and decoding. In relying upon communication theory, it is possible to consider that organizational, and even more so institutional, learning corresponds to the elaboration of a context (meta-channel) which enables ascribing a meaning to the operations of the communication system, particularly with respect to the formation of coding/decoding operations (devising the code). In as much as this system has not been constituted by means of collective learning processes, geographic proximity remains a constraint to the extent that the messages are only intelligible with the help of other modes of communication (especially physical aids) which allow for face-to-face encounters. This constraint only diminishes with the creation of systems that provide for a codification of knowledge (their transformation into 'information', see Foray and Lundvall, 1995) . In the case of tacit knowledge, the formulation of the message cannot be separated from its sender either because the sender is unable to express it abstractly or because the formulation only takes on meaning in an immediate interaction with partners, along with a necessary adjustment or a trial-and-error innovation which assumes geographic proximity. The proximity of the agents participating in the innovation process is thus not only a factor in the generation of knowledge, but also a powerful reducer of learning and communication costs within this dynamic (von Hippel, 1994) .
As a result, conceiving a new mode of organization for product development does indeed represent an institutional innovation since it would first involve defining new operating rules and coordination procedures for the interacting activities that participate in the innovation process, and then turning them into routine or even codifying them. The construction of such a representative framework pertains to an institutional learning process that concerns the entire range of actors who participate either directly or indirectly (especially through education): firms and their different departments, engineering and business schools, scientists in academia who participate both in research and in the training of recent graduates, and organizations devoted to technology transfer. It is thus the whole concept of research and development that has to be rethought.
This revised concept must take account of the fact that those activities implied in the development of a new product are basically heterogeneous in nature since they involve various functions within the firm (design, engineering, manufacturing, marketing, purchasing) . Inside the same department, these activities imply the exchange of different types of technological knowledge (such as mechanics, hydraulics, electronics). Simultaneous engineering or concurrent engineering corresponds to the forms EUROPEAN URBAN AND REGIONAL STUDIES 6(1) 34
European Urban and Regional Studies 1999 6 (1) of organization that serve better to anticipate the difficulties arising when a new project is implemented and thus to improve the overall performance of the concept system being employed (Wheelwright and Clark, 1992; Utterback, 1994) . In addition, the organization of such a concept process goes beyond the firm's boundaries in that the various partners (suppliers, customers and competitors in the case of a joint-venture) must be linked to this organization. It thus gets extended into the methods of co-development that serve to tie the group of partners in the innovation process.
The spatial organization of product development
At the same time that firms were undertaking a major transformation in the organization of industrial product development, geographic redistributions of R&D activities could be observed. The implementation of new methods in both simultaneous engineering and co-development do in fact coincide with the physical gathering of the group of actors (the various departments, along with the suppliers contributing to a project) all in the same place, a 'stage' ('plateau' within French firms), which could be a room or a floor in a building. This strategy of co-location is particularly apparent in the automobile industry with the development of major technical facilities (BMW's FIZ centre in Germany, Chrysler's Technology Center in Auburn, General Motors' Vehicle Launch Center, Renault's 'Technocentre' in the Paris suburbs). These facilities employ thousands of engineers, executives and technicians.
It would not be prudent to make the hasty conclusion that a durable strengthening of spatial concentration was resulting from this new mode of organization (Carrincazeaux and Lung, 1998 ). An examination of the practices of the Japanese firms that created these new methods reveals a paradox, and this is so for two reasons. First of all, no room has been specifically dedicated to a project, which contradicts the co-location strategies (Ward et al., 1995) . Second, Japanese firms have progressively built up these new practices of product development, notably through the close-knit association of suppliers ('black-box parts practices', see Fujimoto, 1995) . This was carried out free of interruption within the scope of a continuous process of learning and progressive codification of their practices. The problems they are facing today in organizing the design process are different in nature from those experienced by American or European firms (Fujimoto, 1997) .
In order to explain this paradox, the following analysis is proposed: the adoption of Japanese product development organizational methods is of vital importance for European and American firms in that these methods provide a critical assessment of their traditional routines (sequential layout). This feature thereby relates to a learning that is both institutional and organizational at the same time (Perrin et al., 1993) in as much as the ground rules of the design process are being fundamentally redefined; also, it results in the adoption of new forms of internal as well as external organization (relationships with suppliers and parts manufacturers). Such a process presupposes, above all else, the codification of Japanese methods into a theoretical representation that is familiar to North American or European engineers and managers, hence the efforts being expended to model Japanese practices which, while partially codified, do nonetheless remain non-identified as such (superficial products endowed with many tacit qualities). The appearance of 'simultaneous engineering' or 'concurrent engineering' concepts in the management literature towards the end of the 1980s corresponds to this codification of the methods employed by Japanese firms.
This argument would then imply the approval of these methods by the various actors. The moment when the actors are on the verge of producing tacit knowledge by assimilating codified knowledge (internalization according to the terminology used by Nonaka, 1994) requires the physical co-location of the parties involved in that the extreme level of technical uncertainty -which is already essential to the design of a new product -is then coupled with an organizational uncertainty. This coupling occurs by virtue of the introduction of new working methods, new objectives and new economic evaluation criteria. New routines have yet to be created through a trial-and-error process, since the techniques being transferred from Japan are not entirely applicable given the specific local environment along with the partial aspect of the model being transferred. Only the knowledge that had been codified (externalization, according to Nonaka) is imported, which then implies both filling the voids and inventing the interfaces and junctions by means of trial and error, giving rise to an ongoing re-evaluation in order to carry out the necessary adjustments.
Priority is therefore placed on distinguishing the transitory (ephemeral) geographic proximity, associated with institutional learning which is activated at the time of transforming the organizational methods of product development, from the intrinsic geographic proximities whether these be permanent or recurrent (periodic). Whenever the various parties involved in innovation share a common framework for representing and defining behaviour, institutional learning has, for the most part, been constituted -even though it remains in perpetual evolution. It is at this point that other geographic proximity constraints intervene, such as technological factors or 'simpleloop' organizational learning.
Once the new routines have been set up, it is not at all guaranteed that the 'stage' turns out to be a durable organizational form, as some of the arguments forwarded would indeed suggest the opposite. On the one hand, the necessity of a strong geographic proximity at the time of the emergence or of the transfer/hybridization of industrial models does not presume the existence of a relationship between a stabilized industrial organizational form and a certain type of geography (see above). On the other hand, co-location does present several disadvantages, including both the risk of weakening the technical skill-base of the overly-mobilized job categories as part of an overall objective and the lack of technical skill transfer (Nobeoka and Cusumano,1994) .
Finally, the role of proximity in innovative activities can be analysed at different geographical scales (Rallet, 1993) . At the national level, the weak internationalization of R&D reveals the key role of specific institutional configuration within national systems of innovation. At the regional and urban levels, institutional thickness is the basis for the emergence and development of localized innovation systems. At the firm level, such a proximity could be organized in the design of the whole plant (complex of various buildings), of one building (grouping of activities within the same building), of one floor of a building, or even of an individual room (the 'stage'). All these scales are combined within a specific process of innovation and, beyond the set of technical determinants, collective learning (both institutional and organizational) tends to swell the spatial agglomeration of innovative activities, depending upon the firm's local embeddedness within the localized innovation system.
Conclusion
Beginning with the collective learning processes that comprise innovation, this article has striven to identify the role of the various proximities (geographic, technological, organizational and institutional) . From this basis, the institutional context behind technological innovation provides a framework for comprehending localized innovation systems. In extending this approach to the analysis of institutional innovations, we have critically examined those orientations that associate the spatial clustering of Toyotaism with the spatial division of labour unique to Fordism, which has led to suggesting a dynamic theorization of the geography of industrial models. Lastly, by focusing on the transformations being undertaken in the organization of firms' product development efforts, we have highlighted the inherent risk of overstating the role of geographic proximity in devising colocation strategies.
The results presented have demonstrated that it is possible to utilize the work conducted on organizational learning from the standpoint of the study of the firm. Nonetheless, it remains crucial to avoid the pitfalls of postulating the territory, the existence of which has to be demonstrated and not postulated. The firm represents a point of departure, in this status as an organization that introduces learning processes as well as one that evolves through applying these processes. In the case of a spatial assessment, it is this latter causality that in fact prevails, which presumes a reversal in the conventional method of ascertaining the relationship between organization and learning (Egidi, 1992) , which serves to favour the first meaning. Territory is to be endogenized; it does not really exist as an organization in theory, but rather it structures itself (or practises selforganization) on the basis of institutional learning processes. Territory is created in constructing a common framework for representing and comprehending behavioural choices by means of institutional proximity. Yet, at the same time, institutional learning does create the conditions that incite a greater distancing of activities. The perpetuation of the local production structure implies thickening of the internal relationships which fosters an aptitude for learning by learning, and thereby positions this structure as a localized innovation system. 
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Notes
1 See the reinterpretation of the initial works carried out by American economists on the learning curve in the aerospace industry as proposed by Mishina (1992) . 2 Authors like Williamson (1985) do not make a clear distinction between institution and organization. Such a debate cannot be presented in this article but North's definitions appeared particularly useful to analyse the relationships between different dimensions of proximity. 3 Half of the automobile firms created during these initial years in the United States were located between Boston and Philadelphia.
